SUMMARY Estimations of the concentration of secretory lgA have been performed on 152 specimens of saliva from 46 patients with adult coeliac disease. The results are compared with values observed in 20 normal subjects. The mean salivary IgA concentration was 9 mg % in 36 patients on a normal diet and 7.9 mg % in 21 patients on a gluten-free diet. In 20 normals the mean salivary IgA was 7.1 mg %. Nine patients were studied before and after gluten exclusion. Seven of these showed a marked fall in salivary IgA concentration after gluten was excluded.
The lymphoreticular responsiveness and serum immunoglobulins of patients with coeliac disease have been studied intensively over the past four years. Eidelman, Davis, Lagunoff, and Rubin (1966) studied the serum IgA in 21 normal subjects, six patients with coeliac disease and five patients with hypogammaglobulinaemia, and found significantly increased concentrations in coeliac disease. Hobbs and Hepner (1968) studied 75 adults and five children with coeliac disease and found their serum IgA and IgG levels to be largely within the normal range-61 % of the untreated patients had decreased IgM concentrations compared with only 6 % of the treated patients. In 16 of 18 patients who had gluten withdrawn from their diet the serum IgM increased to within the normal range. Blecher, BrzechwaAjdukiewicz, McCarthy, and Read (1969) in the gut, we have attempted to study these more directly by measuring the levels of secretory IgA in the saliva of treated and untreated patients with coeliac disease. We elected to study IgA levels in unstimulated mixed saliva. Brandtzaeg, Fjellanger, and Gjeruldsen (1970) showed that, although measurements of forced parotid saliva show a narrower range of normal values, unstimulated whole saliva contains a high IgA concentration with a wider but proportionately similar range of normal values. Untreated patients were found to have a higher concentration of salivary IgA than patients treated with a gluten-free diet, who were similar to controls. The majority of patients showed a fall in salivary IgA concentrations following the withdrawal of gluten from the diet.
Materials and Methods
Samples of saliva were obtained from 40 patients with adult coeliac disease. Serial specimens were collected over a period of 18 months in 26 of these patients. All patients had subtotal villous atrophy of their jejunal mucosa. During the study 28 patients were on a normal diet and 21 on a gluten-free diet. Nine were studied both before and after gluten withdrawal. Control samples were obtained from 21 healthy subjects.
Samples of saliva were collected by a standard method. Patients were asked to wash out their mouths with water, wait for a few minutes, and then collect saliva as it formed for 10 minutes. Preliminary experiments showed that any attempt to accelerate the flow of saliva distorted the results. Samples were stored at -20C until testing. Levels of salivary IgA in treated and untreated coeliac disease Secretory IgA concentrations were determined by the method of electroimmunodiffusion . Standard solutions of secretory IgA were prepared from a large pool of normal saliva, which was quantitated in Dr Merrill's laboratory. Antiserum was prepared in rabbits to human colostral secretory IgA. Replicates of the same sample were examined on each plate and the results varied by not more than 5 %. The value for each sample is the mean of three separate determinations.
Results
Seventy-five specimens of saliva from patients with coeliac disease on a gluten-free diet, 77 specimens from patients on a normal diet, and 34 specimens from healthy control subjects were examined. Of these specimens, 141 had been collected sequentially in 26 patients and two controls. The values for IgA in sequential specimens from an individual were found to be constant to within ± 2 mg %. For comparison the mean of serial values for each subject and the standard deviation for the normal group were calculated. Figure 1 shows the mean values. Patients with untreated coeliac disease had a mean salivary IgA concentration of 9 mg%. The mean for dieted patients was 7 9 mg % and for controls 7.1 mg %.
The range of concentrations in the non-dieted group was greater than in the dieted, and in particular SALIVARY IgA ( meant 2 S.O.)
Before
After gluten-free diet patients with high secretion of IgA are better represented in this group, with two having concentrations more than 2 standard deviations above the mean for the group. Although the figures for coeliac patients show a skew distribution, there is no evidence for a departure from normal distribution in the control subjects. Our figures for patients are too low to determine whether we are studying a logarithmic distribution or two separate groups of patients. Sequential specimens from an individual changed markedly when they exchanged a normal diet for gluten restriction. Figure 2 shows the serial salivary secretory IgA concentrations of all patients who changed their diet during the course of the study. The shaded area shows the mean ± 2 standard deviations for the salivary secretory IgA in a normal population. Before gluten was excluded all but one of the patients secreted salivary IgA above this range. Exclusion of gluten brought all levels of IgA quickly to within the normal range.
Discussion
In adults with untreated coeliac disease the mean salivary IgA concentration was higher than in those treated with a gluten-free diet. There is a skew in the distribution of values in these groups and in particular patients with a high secretion of IgA are better represented in the untreated group. Comparison of Figs. 1 and 2 shows that patients in the untreated Fig. 1 (Claman, Meffill, and Hartley, 1967) (3 to I11 mg%Y) who used electroimmunodiffusion.
What is the significance of the high IgA levels in untreated patients? An immunofluorescent study of the plasma cells of the small gut of patients with coeliac disease suggested that IgA-producing cells were increased (Rubin, Fauci, Sleisenger, and Jeffries, 1965) . The work of Crabbe and Heremans (1966) with patients suffering from IgA deficiency and coeliac disease showed that the major immunoglobulin produced by the intestinal plasma cells was IgM. Douglas et al (1970) suggested that IgAproducing cells were present in normal numbers in coeliac disease and that the intestinal plasma cells were mainly producing IgM. This conclusion is supported by their immunoglobulin measurements in jejunal juice. In general there appears to be an increased plasma cell population in the gut lining in coeliac disease. Our observations suggest that increased immunological activity within the salivary glands is also a common finding in coeliac disease.
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